Alli Alimentu, a processed complementary food, is currently consumed by 50,000 children per day in Peru. The food, developed by the Instituto de Investigación Nutricional, is produced and distributed by the private sector in programmes funded by the government. In this paper, the development of the food is described, and issues related to financing, cost, production, and distribution are discussed. Monitoring and evaluation has focused on three activities: operational processes, communication and training, and impact. The impact evaluation showed that the consumption of energy, protein, iron, vitamin A, and calcium increased and the prevalence of anaemia and vitamin A deficiency decreased among targeted children. Surprisingly, the project did not affect child growth, suggesting that stunting is associated with multiple factors (genetic, environmental, and infectious) that the project did not modify.
» less than 10% of total calories supplied by sucrose and glucose; » contains 30 mg/kg of α-tocopherol as preservative; » acidity less than 0.04 mEq of sulphuric acid; » peroxide index less than 10 mEq/kg of fat; » gelatinization index greater than 94%; » free of aflatoxins and saporins; » free of pathogenic bacteria and fungi; » can be stored more than 60 days in good state for consumption. This kind of pre-cooked, instant food supplemented with micronutrients was developed for the first time in 1993 by the Instituto de Investigación Nutricional (IIN). Presently they are used in the majority of the supplementary programmes being implemented in the country, which cover more than two million beneficiaries per day (children under three years of age and school feeding programmes).
Development of the product
After the product was formulated by the IIN, a reduced sample was prepared in order to undertake formative research studies (focus groups and initial acceptability trials in mothers and children) to determine: » whether mothers considered that the consistency of the product was acceptable and adequate for their children; » whether the designed quantities were adequate; » how many times per day the mothers would offer the product to their children; » any suggestions for modification of the product; » the name of the product.
With this information, the IIN developed the basis for public bidding to select producers and distributors of the product.
Financing and costs
Within the operative mechanism developed, the Peruvian Government, through the National Fund of Development and Social Compensation (FONCODES) , covered the costs of the project. The costs were divided into two areas: the cost of food and the cost of development, implementation, monitoring, and evaluation of the impact of the project.
To cover the cost of food, which was 90% of total project costs, FONCODES chose a private bank in which money was deposited monthly so that the producers could charge for the number of rations given to the community. The payment invoice had registered signatures of the community representative and the IIN supervisor. The initial cost for the purchase of food was calculated to be US$0.2335 per ration. However, as a result of the public bidding process, each ration was purchased at US$0.1916, a substantially lower cost.
Additional costs, amounting to 10% of total project costs, covered community organization, selection of suppliers, education and communication campaigns, supervision and monitoring of delivery and consumption of the product by laboratory analysis of the food coming out of the factory and at the moment of consumption by children, the purchase of bowls and spoons of known sizes, and impact evaluation.
Production and distribution
Companies were chosen to produce and distribute the product by public bidding. In order to participate, each company acquired the technical specifications developed by the IIN and developed its products according to the specifications, which did not specify raw materials but rather nutrient content and composition. Afterwards, each company sent a sample of its product to a public notary selected by the IIN, where the technical information of the product and the product samples were coded. The notary sent the coded samples to a certifying laboratory, which performed all examinations required by the technical specifications. The results from the laboratory were then returned to the notary, who presented all the coded information to a project selection committee. This committee was composed of six members, all with known experience in nutrition, food science, or both. The members were selected from multiple academic institutions and from the government. The committee proceeded to make a first selection of the product once it was reconstituted. All products that did not comply with the specifications were eliminated.
The remaining products were sent to the intervention area for the acceptability trials in mothers and children. Groups of 20 mothers with their children (30% of whom were less than one year old) were organized in several parts of the intervention area. Each group evaluated one of the products and assigned a score based on the trials of acceptability by mothers (25% of the score), acceptability by children (25% of the score), and consumption by children (50% of the score). Different scores were given to the quantities consumed by children older and younger than one year. After obtaining the results and the accumulated score for each product, which included laboratory examinations, acceptability trials, and cost, the notary proceeded to break the codes. An inspection visit was then made to the factories to evaluate the plants, their production capacity, and their sanitary conditions. Two companies were chosen as winners of the bidding process.
Concurrent with the public bidding process was a process of community organization. To promote community participation, radio programmes announced the beginning of the FONCODES Project and advised communities with 300 or more children to organize implementation committees. Project inspectors from FONCODES participated in many of the community meetings where implementation committee representatives were chosen. Once each implementation committee was formed, they went to the nearest FONCODES office to register, present the list of beneficiaries, register the accredited signatures for payment of the producers, and participate in training sessions. Although registration was voluntary, each implementation committee had to make a commitment to transport the food from the distribution point to the communities, store it, and distribute it to all mothers.
The implementation committee was also responsible for training mothers in proper food preparation. Educational material was designed and printed for this purpose. Educational campaigns were conducted during the development of the project using mass media and direct training of the leaders and the population. Training was conducted by inspectors of the project in each registered community and in the communal fairs that the implementation committees organized, in coordination with the project, once a week in strategic points of the region. In these meetings contests took place between implementation committees, each making an object using the plastic bags the product was packaged in to prevent environmental waste. In addition, street theaters performed plays that gave messages on how to prepare and use the product.
The implementation committee representatives received the food at the assigned distribution points every two months. Each time they received the food they signed that the quantity was correct, requested new rations, and signed the payment bill so that the producer could cash it at any of the bank branches assigned by FONCODES. An IIN inspector verified the process and gave his or her consent by also signing the payment bill.
The IIN closely monitored the whole process: production of food, delivery and distribution to the implementation committee, transport to the communities, and final delivery to each home.
Focalization
The pilot project was designed to cover for one year all children between 6 and 36 months of age living in the Department of Ancash, which had a population of about 50,000. One of the goals of the pilot project was to analyse the effectiveness of the project before national implementation. The prevalence of infant malnutrition in Ancash is 51%, as compared with the national average of 37%. Previous studies showed a high prevalence of diarrhoea (more than 10 episodes per child per year) and inadequate infant feeding practices, including a low prevalence of exclusive breastfeeding and use of inadequate foods for complementary feeding.
Monitoring and evaluation

Operational processes
Operational processes included all the activities between the inspection and analysis of the quality of products (proximal and microbiologic analyses done by the certifying laboratory) before their distribution and the development of a method to obtain regular random samples of the food prepared by the mothers for analysis. As mentioned before, the project inspectors were present every two months at the distribution points, and this opportunity was used to reinforce knowledge and find out about possible problems. During the 12 months of project implementation, inspection visits were made to different communities chosen at random. During the visits, 100% of the implementation committees and 20% of the families were sampled. The visits were used to evaluate the organization of the implementation committee and the storage and distribution of food, and to verify the number of beneficiaries. Home visits were also used to evaluate mothers' knowledge of the project and their preparation of food. In addition, the mothers were asked to show the product in its bag (to verify its conservation and the quantity consumed since the last distribution) and were invited to prepare a ration so that the process could be observed. If the child was receiving or had received the food and there were leftovers, a sample was taken for laboratory analysis. This whole process was documented in coded forms.
Communication and training
During the inspection visits, surveys were performed to monitor the educational campaign. The results were used to change, adjust, and reinforce some of the messages.
Nutritional impact
Two different areas were selected for impact evaluation. Within these two areas, communities were chosen randomly as intervention or control communities. Within each area, intervention and control communities were similar with respect to parental schooling and socio-economic status. The sample size was calculated for each evaluation area, taking into account the expected change in each variable of interest. To evaluate nutritional status by anthropometry, 500 children (250 per area of evaluation and 125 per intervention or control group) were selected. To evaluate nutrient consumption using quantitative 24-hour recalls, a total of 400 children were selected. To evaluate serum levels of haemoglobin, vitamin A, and zinc, a total of 125 children were selected. The design of the impact evaluation was longitudinal, with the same children participating in the evaluations before and after the intervention.
Results
Operational processes
The formation of the implementation committees and the inclusion of children in the project were performed according to the design, beginning in the first month Experience with the FONCODES Project with 10,000 children and 83 implementation committees and reaching 50,000 children and 158 implementation committees by the fifth month. Food distribution by the companies was very good, with an average of four days required for transport of food from the production centre to the distribution area. Distribution to the homes required an enormous effort by the communities, which used several kinds of transportation methods ranging from horses and donkeys to manual transport by parents living close to the distribution points. The first evaluation found that the whole operational process took approximately 18 days ( fig. 1 ). After the project inspectors had worked with the implementation committees, the average time was reduced to 10 days. Food was stored in more than half of the communities in adapted facilities (communal areas or private homes). It is believed that the active participation of the community decreased the operational costs of the project and increased its efficiency and coverage.
Communication and training
The monitoring of the communication component showed that the most efficient way for mothers to learn about the project was personal contact. Fifty-seven percent of the contacts were with district authorities or project inspectors (fig. 2) . The results were similar for the learning process on food preparation, with the implementation committee and the project mechanisms (inspectors, regional fairs, street theaters, etc.) rather than the mass media playing an important role. The evaluation also showed that 73% of mothers correctly prepared the product and that 63% had offered it to their children on the previous day, which coincides with the finding from the 24-hour recalls that 60% of the target population had received the product on the previous day.
Nutritional impact
Nutrient consumption results show clearly that children who participated in the project significantly increased their consumption of all nutrients evaluated, covering up to 98%, 160%, 67%, 100%, and 83% of their energy, protein, iron, vitamin A, and calcium requirements, respectively (figs. 3-5). The control group did not show any significant changes in energy, protein, or calcium consumption. However, their iron consumption increased significantly, although less than in the intervention group, whereas their vitamin A consumption decreased significantly. The supplement contributed significantly to the children's nutrient intake on the previous day and was an important contributor to overall intake (fig. 6) .
The percentage of the intake of energy and of the majority of nutrients contributed by Alli Alimentu was similar in younger and older children, except for vitamin A. The supplement contributed 59% of the total consumption of vitamin A, because maternal milk in younger children is one of the few sources of vitamin A. As expected, Alli Alimentu displaced the consumption of other foods. The supplement contributed 36% of the calories consumed on the previous day ( fig. 6 ), but the increase in total energy was only 13% (fig. 3) . It is likely that the supplement replaced foods of lower nutritional quality, since an increase in the consumption of all nutrients was observed.
The results showed very positive changes in micronutrient status. The intervention group showed a significant increase in haemoglobin levels, and the prevalence of anaemia decreased from 63% to 36% (table 2) . Serum retinol levels increased significantly (table 3) Experience with the FONCODES Project acute infection) increased from 36% to 8%. In the control group there was also a significant increase in serum retinol levels and a decrease in the prevalence of anaemia, but less than in the intervention group. Unfortunately, the basal serum zinc samples were lost because of contamination. The average final serum zinc levels of the intervention and control groups were 61 ± 35 and 57 ± 46 mg/dl, respectively. The project did not change the children's growth pattern; in both the control and the intervention groups, height and weight gain velocity decreased progressively in relation to international standards beginning before six months of age (table 4) . Only after the first year of life did most of them have a "catch-up" period in weight gain and (more slowly) in height. The results showed that 43% of the children at the start of the project were stunted (< 2 SD height-for-age), with the younger children less affected than the older children. At the end of the project, the prevalence of stunting had increased to 57% in the younger group and had improved somewhat to 55% in the older group. The control group followed exactly the same pattern. These results showed that even though the children's nutrient consumption and micronutrient status improved, their growth pattern did not change. We believe the results indicate that stunting is probably associated with multiple factors (genetic, environmental, and infectious) that the project did not modify.
The fact that the evaluation found improvements in intakes of nutrient and energy but not in growth is puzzling. The dietary data indicated that about two-thirds of infants and children had consumed the product on the previous day, and the complement had contributed the expected amount of energy to the diet. Vitamin D was not in the complement, but vitamin D deficiency is not a problem in this area because the children are exposed to enough sunlight. However, it should be noted that recent studies in Nigeria have shown that vitamin D deficiency can occur in areas of large amounts of sunlight when calcium intakes are low (see Thacher TD et al. A comparison of calcium, vitamin D, or both for nutritional rickets in Nigerian children. N Engl J Med 1999;341:563-8).
Nutrition education was part of the project. This included the promotion of a general awareness of the product and of the nutrition project, the nutritional needs of children of this age, breastfeeding promotion, and instructions on how to prepare the complement.
The development of the product included input from the beneficiaries on adequacy of the product, cost, how many times they fed the child each day, suggestions for improvements of the product, suggestions for a name for the product, and general recommendations Overall, there were no problems or difficulties in working with the private sector on this project. Since 1993, when the school feeding programme was initiated, there has been a good experience in working with the private sector.
The government-assigned price was US$0.20 per 100 g for processing, packaging, and distribution of the food.
Back-up formulations were developed and provided to the producers so that if a particular ingredient was unavailable or too expensive, another could be substituted. However, the IIN has to be notified before this substitution occurs. All candidate ingredients are selected for cost and availability.
The project is an excellent example of how the public sector (Ministry of Health), which determines composition and quality, identifies beneficiaries, and pays for the product, works with the private sector, which produces, packages, transports, and distributes the product in a manner that maximizes social welfare.
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